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Pricing infectious disease
The economic and health implications of infectious diseases 
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Infectious diseases constitute a tena-
cious and major public-health problem 
all over the world. Although some, such 

as smallpox and poliomyelitis, have been 
eradicated from nature or almost wiped out, 
many diseases persist with little or no hope 
of getting them under control. In addition, 
new infectious diseases are emerging and 
old ones that were thought to be under con-
trol are regaining lost ground. According to 
the US National Institutes of Health (NIH; 
Bethesda, MD, USA), 16 new infectious dis-
eases have been identified in the past two 
decades (NIH, 2008; Fauci et al, 2005); five 
others have been identified as re-emerging. 
The word ‘new’ refers to the recent discov-
ery of the disease; many of these agents 
might have long existed as non-pathogenic 
organisms, but have only just mutated into 
a pathogenic form. In fact, we are witness-
ing a slow realization among public-health 
experts and the general public that infectious 
diseases are back with a vengeance. With 
the discovery of antibiotics in the early twen-
tieth century and the successful eradication 
of smallpox in 1979, it seemed that human-
ity was about to finally rid itself of infectious 
diseases. During the past couple of decades, 
however, microbes have shown a tena-
cious ability to adapt, re-adapt, survive and  
challenge human ingenuity (Table 1).

The impact of these diseases is immense 
and is felt across the world. In addition to 
affecting the health of individuals directly, 
infectious diseases are also having an impact 
on whole societies, economies and political 
systems. In the developing world in particu-
lar, crucial sectors for sustained develop-
ment such as health and education, have 
seen a marked loss of qualified personnel, 
most notably to human immunodeficiency 
virus (HIV)/acquired immune deficiency syn-
drome (AIDS), tuberculosis (TB) and malaria. 

These and other infectious agents not only 
take an enormous physical toll on humanity, 
but also cause significant economic losses 
both directly in the developing world and 
less directly in the developed world. It is 
therefore a matter not only of public health, 
but also of economic interest, to invest in 
and organize an internationally coordinated 
strategy to fight the major infectious diseases, 
or at least to bring them under control.

Of course, one could simply think the 
solution would be to try to eliminate the 
pathogens and/or their vectors from their 
natural reservoirs or hosts. After all, this 
was successfully done with smallpox, for 
example. Cholera and malaria were simi-
larly brought under control in the USA 
and southern Europe. Unfortunately, it is 
not easy to predict where and when most 

infectious agents will strike or which new 
diseases will emerge. The reasons for their 
persistence are manifold and include  
biological, social and political causes.

Pathogens constantly change their 
genetic make-up, which challenges 
the development of vaccines against 

infectious diseases. This genetic flexibility 
allows many infectious agents to mutate or 
evolve into more deadly strains against which 
humans have little or no resistance: the HIV 
and influenza viruses, for example, constantly 
mutate and recombine to find their way 
through the host defence mechanisms. “From 
the evolutionary perspective, they [viruses 
and bacteria] are ‘the fittest’ and the chances 
are slim that human ingenuity will ever get 
the better of them” (Stefansson, 2003).

Table 1 | Emerging and re-emerging infectious diseases and their geographical location

Continent of origin  
(year of origin)

Infectious diseases

North America (1993) Hantavirus, drug-resistant TB, West Nile fever

Mexico/Central America Dengue, anthrax

South America Yellow fever, cholera, Venezuelan equine encephalitis,  
Bolivian haemorrhagic fever

Britain nvCJD (BSE)

Eastern Europe Typhoid, diphtheria

Asia Poliomyelitis, Crimean–Congo haemorrhagic fever, plague,  
drug-resistant TB, epidemic meningitis, cholera, enterovirus

Africa Rift Valley fever, West Nile fever, Lassa fever, drug-resistant malaria, 
Ebola virus, human monkey pox, yellow fever, cholera, poliomyelitis, 
HIV-1 subtype

New Guinea Dengue

Australia Ross River virus

BSE, bovine spongiform encephalopathy; nvCJD, new-variant Creutzfeldt–Jakob disease; HIV-1, human immunodeficiency 
virus type 1; TB, tuberculosis.
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Mass migrations, trade and travel are 
notoriously effective at spreading infectious 
diseases to even the most remote parts of the 
globe (Table 2). Mass migrations are often 
the result of emergency situations such as 
floods, wars, famines or earthquakes, and 
can create precarious conditions—such as 
poor hygiene and nutrition or risky sexual 
behaviours—which hasten the spread of 
infectious diseases. Global trade and travel 
introduce new pathogens into previously vir-
gin regions, where the diseases find a more 
vulnerable population and can develop 
into epidemics; this was the case, for exam-
ple, in the late 1990s, when West Nile virus 
arrived in New York City, from where it 
quickly spread throughout North America. 
In the present-day global village, the next 
rabies or Ebola epidemic could occur  
anywhere in the world.

Increasing urbanization and the growth 
of urban slums that lack sanitation and 
clean water, provide fertile ground for 
infections. Many cities and townships in the 
developing world expands at the expense 
of pristine land, thereby disturbing natural 
habitats and bringing humans into more 
intimate contact with unknown and pos-
sibly dangerous microorganisms. Human 
forays into virgin areas of the African equa-
torial forests have brought us into contact 

with the Ebola virus, although its real origin 
has not yet been identified. 

When humans live in close contact with 
animals, pathogens are sometimes able 
to change hosts and infect humans (Parish  
et al, 2005). The new host—in this case, a 
human—is often not as adapted to these 
zoonotic diseases as the original host. The 
past outbreaks of avian influenza, severe 
acute respiratory syndrome (SARS), hanta
virus, Nipah virus and the HIV epidemic 
were all due to pathogens that were normally 
found in animals, but which subsequently 
found a new, susceptible host in humans. 
Moreover, the misuse and overuse of anti-
biotics is eroding our ability to control even 
common infections. Many bacteria have 
become resistant to even the most powerful 
antibiotics or combinations of antibiotics; 
similarly, the once first-line drugs against 
malaria are now almost useless. 

Promiscuous sexual behaviour and 
substance abuse remain the main 
means of transmission of blood-borne 

infectious diseases such as HIV and hepa-
titis. In areas of extreme poverty, given the 
increased resort to the sex trade for survival, 
sexual transmission of these diseases is 
accelerated. In many developing countries, 
commercial sex workers and long-distance 
truck drivers have contributed greatly to 
the spread of such infectious diseases from 
one community to another. In addition, 
institutional settings—such as child-care 
centres, hospitals and homes for the elderly— 
provide an ideal environment for the trans-
mission of infectious diseases because they 
bring susceptible individuals into close  
contact with one another. 

Wars, natural disasters, economic col-
lapse and other catastrophes, either indi-
vidually or in combination, often cause a 
breakdown in healthcare systems, which 
contributes further to the emergence,  
re-emergence and persistence of other-
wise easily controllable diseases. Yet these 
diseases do not necessarily require an 
emergency situation to be able to thrive. 
Complacency within the population or 
health-service providers could be equally 
dangerous under otherwise normal condi-
tions. Cutbacks in prevention programmes, 
a lack of trained staff and a lack of early-
detection systems allow infectious diseases 
to gain a foothold in otherwise healthy 
populations. It is often not the lack of tools, 
but the lack of an appropriate healthcare 
infrastructure and personnel that handicaps 
the response to infectious diseases.

More generally, there is not yet enough 
commitment to control infectious diseases at 
the political level. The absence of a direct and 
obvious link between disease control and the 
benefits for public health makes it difficult to 
sustain public-health policies. Programmes 
to prevent and treat infectious diseases in 
developing countries depend largely on 
indigenous health workers, most of whom 
are unfortunately not motivated enough to 
deliver the goods. Given the multiplicity and 
complexity of the reasons behind this general 
demotivation, only a strong political will can 
improve the situation. Finally, public-health 
experts also worry that global climate change 
could contribute further to the spread of both 
pathogens and their vectors such as mosqui-
toes or birds, as their migratory patterns and 
normal habitats are likely to change.

The burden of infectious disease is 
therefore likely to aggravate, and in 
some cases even provoke, further 

economic decay, social fragmentation 
and political destabilization, especially 
in the developing world and former com-
munist countries. As of the year 2001, one 
billion people lived on less than US$1 per 
day. Countries with a per capita income 
of less than US$500 per year spend, on 
average, US$12 per person per year on 
health. According to the World Health 
Organization (WHO), infectious diseases 
caused 32% of deaths worldwide, 68% 
of deaths in Africa and 37% of deaths in 
Southeast Asia (WHO, 1999). These dis-
eases account for 90% of the health prob-
lems worldwide and kill about 14 million 
people annually, 90% of whom are from the 

Table 2 | Historical epidemics caused by trade and travel

Epidemic  
(year/decade)

Origin  
of pathogen

Place of 
occurrence

Means  
of transport 

Source of information

Plague (1347) Central Asia Europe Silk traders Wikipedia, 2008  
http://en.wikipedia.org/wiki/
List_of_historical_plagues

Measles Spain Americas Sailors Serwadda et al, 1985

Smallpox Spain Americas Sailors Serwadda et al, 1985 

Malaria Spain Americas Sailors Serwadda et al, 1985  

Yellow fever Spain Americas Sailors Serwadda et al, 1985 

HIV/AIDS  
(early 1980s)

Republic of Zaire  
(now Democratic 
Republic of the Congo)

Tanzania, 
Uganda, 
Kenya

Truck drivers Serwadda et al, 1985

AIDS, acquired immune deficiency syndrome; HIV, human immunodeficiency virus.

…we are witnessing a slow 
realization among public-health 
experts and the general public 
that infectious diseases are back 
with a vengeance
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developing world. They have killed more 
people than famine, war, accidents and 
crimes together. AIDS, TB and malaria are 
increasingly being acknowledged as impor-
tant factors in the political and economic 
destabilization of the developing world. 

However, the developed world is not 
spared either. As of the year 2000, the number 
of annual deaths owing to infectious diseases 
was estimated at roughly 170,000 in the 
USA (Gordon, 2000). HIV and pneumonia/ 
influenza are among the 10 leading causes 
of death in the USA. At present, approxi-
mately one million Americans are infected 
with HIV. The WHO estimates that 33.4 mil-
lion people have contracted HIV worldwide 
since the beginning of the epidemic in 1983 
and about 2.3 million of these died in the 
year 1998 alone. In the USA and many other 
countries, AIDS is now the leading cause of 
death among young adults (Fauci et al, 1996). 
The United Nations Joint Programme on 
HIV/AIDS (UNAIDS; Geneva, Switzerland) 
estimates that another 115 million people 
will die by 2015 in the 60 countries most 
affected by AIDS (UNAIDS, 2006).

The economic costs of infectious dis-
eases—especially HIV/AIDS and malaria—
are significant. Their increasing toll on 
productivity owing to deaths and chronic 
debilitating illnesses, reduced profitability 
and decreased foreign investment, has had 
a serious effect on the economic growth 
of some poor countries. According to the 
WHO, the economic value of the loss-of-life 

owing to HIV/AIDS in 1999 was estimated 
at about 12% of the gross national product 
(GNP) in sub-Saharan African countries, and 
the virus could reduce the gross domestic 
product of some by 20% or more by 2010. 

Some of the hardest hit countries in sub-
Saharan Africa—and possibly in South and 
Southeast Asia—will face severe demo-
graphic changes as HIV/AIDS and associ-
ated diseases reduce human life-expectancy 
by as much as 30 years and kill as many as 
23% of their populations, thereby creating 
a huge orphan cohort. Nearly 42 million 
children in 27 countries will lose one or 
both parents to AIDS by 2010, and 19 of the 
hardest-hit countries will be in sub-Saharan 
Africa (WHO, 2003). These demographic 
changes also affect economic growth, as 
endemic diseases deplete a country of its 
work force. A 10% increase in life expect-
ancy at birth (LEB) is associated with a rise 
in economic growth of 0.3–0.4% per year. 
The difference in annual growth owing to 
LEB between a typical high-income country 
with a LEB of 77 years and a typical less-
developed country with a LEB of 49 years is 

roughly 1.6% per year, and is cumulative 
over time.

The relationship between disease and 
political instability is indirect but real. A 
wide-ranging study on the causes of insta-
bility indicates that TB prevalence—a good 
indicator of overall quality of life—correlates 
strongly with political instability, even in 
countries that have already achieved a meas-
ure of democracy (Van Helden, 2003). The 
severe social and economic impact of infec-
tious diseases is likely to intensify the strug-
gle for the political power to control scarce 
resources. Health must therefore be regarded 
as a major economic factor and investments 
in health as a profitable business.

According to the WHO, TB affects 
working hours in formal and infor-
mal economies, as well as within 

households (WHO, 2008). Country stud-
ies document that each TB patient loses, on 
average, 3–4 months of work time annu-
ally due to the disease, and lost earnings 
amount to 20–30% of household income. 
Families of people who die from the disease 
lose approximately 15 years of income. 
The global burden of TB in economic terms 
can therefore be easily calculated: given 
8.4 million patients yearly according to 
the most recent WHO estimates (Kim et al, 
2008), the majority of whom are potential 
wage-earners, and assuming a 30% decline 
in average productivity, the toll amounts 
to approximately US$1 billion each year. 

Table 3 | Trade disruptions caused by infectious diseases and their financial consequences

Disease Place of outbreak Year of outbreak Effect Financial loss

Avian influenza Hong Kong, China 1997 Losses for poultry production, commerce and tourism Hundreds of millions  
of dollars

BSE and nvCJD England, UK 1995 Mass slaughter of cattle, markedly reduced beef consumption 
and imposition of a 3-year European Union embargo against 
British beef

$5.75 billion including  
$2 billion in lost beef 
exports

Cyclospora (in 
Guatemalan 
raspberries)

USA and Canada Cessation of import of Guatemalan raspberries Several million dollars  
in lost revenue

Cholera Peru 1991 Reduction in the Peruvian fishing industry, reduction  
in tourism and temporary ban on seafood exports

$775 million

Foot and mouth 
disease

Taiwan 1997 Devastation of Taiwanese pork industry and shutdown  
of exports for 1 year

Unknown

Nipah Malaysia 1999 Shutdown of more than 50% of pig farms and embargo 
against pork exports

Unknown

Plague Surat, India 1994 Sudden exodus of 0.5 million people, and abrupt shutdowns 
of entire industries including aviation and tourism

$2 billion

BSE, bovine spongiform encephalopathy; nvCJD, new-variant Creutzfeldt–Jakob disease.

In addition to affecting the health 
of individuals directly, infectious 
diseases are also having an 
impact on whole societies, 
economies and political systems
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Annual deaths are estimated at two mil-
lion and, with an average loss of 15 years 
of income per death, there is an additional 
deficit of US$11 billion. Every 12 months, 
TB therefore causes roughly US$12 billion 
to disappear from the global economy. The 
social cost of the lost productivity further 
increases the burden on society. By contrast, 
a 50% reduction in TB-related deaths would 
cost US$900 million per year, but the return 
on investment by 2010 would be 22 million 
people cured, 16 million deaths averted and 
US$6 billion saved.

Each year there are between 400 and 
900 million febrile infections owing to 
malaria (0.7–2.7 million deaths), more than 
75% of which are among African children, 
and less than 20% of these malaria cases 
ever see a doctor for treatment. Pregnant 
women have a higher risk of dying from 
the infection or of having children with 
low birth weight. Children suffer cognitive 

damage and anaemia, and families spend 
up to 25% of their income on treatment. 
A study by Gallup & Sachs (2000) showed 
that countries with endemic malaria had 
income levels in 1995 that were only 33% 
of those in countries that do not suffer from 
malaria. Countries with a severe malaria 
burden grew 1.3% less per year, compared 
with those without. Gallup & Sachs esti-
mated the aggregate loss owing to the dis-
ease in some 25 countries at approximately 
US$73 billion in 1987, which represented 
more than 15% of the GDP.

AIDS/HIV also creates an enormous 
burden for the global economy. In the year 
2000, 36.1 million people were living with 
AIDS (25 million of whom were in sub-
Saharan Africa), 5.3 million people were 
infected (3.8 million in sub-Saharan Africa) 
and three million people died (2.4 million 
in sub-Saharan Africa), and AIDS has caused 
21.8 million deaths to date. This has a heavy 

economic impact on society. According 
to the WHO Macroeconomics Report, the 
economic burden of AIDS on sub-Saharan 
Africa is approximately 72 million disability-
adjusted life years (DALY), and each AIDS 
death is estimated to have resulted in 34.6 
DALYs lost, on average, in 1999 (WHO, 
2003). Assuming that each DALY is valued at 
the per capita income, the economic value 
of lost life years in 1999 caused by AIDS rep-
resents 11.7% of the GNP. If each DALY is 
valued at three times the per capita income, 
the losses represent 35.1% of the GNP.

In addition, infectious diseases in gen-
eral, especially those that can cause an 
epidemic, continue to make costly dis-
ruptions to trade and commerce in every 
region of the world (Table 3). Emerging and 
re-emerging diseases, many of which are 
likely to appear in poorer countries first, can 
easily spread to richer parts of the world. 
The burden of infectious disease already 
weakens the military capabilities of various 
countries and international peace-keeping 
efforts. This will contribute further to politi-
cal destabilization in the hardest-hit parts 
of the world. In slowing down social and 
economic development, diseases challenge 
democratic developments and transitions, 
and contribute to civil conflicts. Finally, 
trade embargoes or restrictions on travel and 
immigration owing to outbreaks of infectious 
disease will cause more friction between 
developing and developed countries, and 
hinder global commerce to the greater  
detriment of poor countries.

The effects of infectious diseases over 
the next decades depend on three 
variables: the relationship between 

increasing microbial resistance and sci-
entific efforts to develop new antibiotics 
and vaccines; the future of developing 
and transitional economies, especially 
with regard to improving the basic qual-
ity of life for the poorest people; and the 
success of global and national efforts to 
create effective systems of surveillance  
and response. 

Depending on these variables, the rela-
tionship between humans and infectious dis-
eases, and their impact on the human race, 
could take one of the following pathways. 
The optimistic scenario foresees steady 
improvement whereby ageing populations 
and declining fertility, socioeconomic 
advances, and improvements in health care 
and medical research will lead to a ‘health 
transition’ in which infectious diseases will 

Sidebar A | Simple and effective measures to control infectious disease

Hand washing 
Always wash hands before, during and after preparing food, before eating, after using the bathroom or 
changing nappies, and after handling animals or animal waste. Simple hand washing has been found to 
reduce the bacterial load by up to 50%. 

Routinely cleaning and disinfecting surfaces 
Cleaning with soap and water removes dirt and most germs. A disinfectant kills additional germs. It is 
important to thoroughly clean areas where germs are likely to be transmitted, such as the kitchen and 
bathroom.

Handling and preparing food safely
Buy and refrigerate perishable foods quickly. Store food correctly. Do not allow juices from meat, 
seafood, poultry or eggs to drip onto other rarely eaten foods. Wash hands, kitchen surfaces and utensils 
after preparing food. Wash raw fruits and vegetables. Do not eat raw eggs. Use different plates for raw 
foods and cooked foods. Keep cold foods cold and hot foods hot. Do not leave leftovers out for more 
than 2 h.

Immunization
Children, adolescents and adults need immunizations. Make sure family members get the correct vaccines 
at the correct times. Keep immunization records for the whole family to ensure appropriate follow-up.

Correct use of antibiotics
Unnecessary use of antibiotics can be harmful and causes bacteria to become resistant. Antibiotics 
do not work against viral diseases such as colds or influenza. Use antibiotics exactly as prescribed—
the correct dosage, at the correct time, for the correct duration—while respecting all necessary 
accompanying dietetic and hygienic regulations

Animal safety
Keep pets healthy by following veterinary recommendations. Clean litter boxes daily and do not let 
children play where animals urinate or defecate. Cover sandboxes. Use insect repellent during outdoor 
activities. Avoid contact with wild animals.

Safe sexual habits
The best ways of preventing the transmission of sexually transmitted diseases, in descending order of 
efficacy, are abstinence, fidelity to an uninfected partner and the use of condoms. 

Safe blood transfusion
Blood transfusions should be used only for cases that absolutely require it as a live-saving measure. Even 
then, blood should be systematically screened for commonly known and frequent blood-transmitted 
infectious diseases. 
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be replaced by non-infectious diseases such 
as diabetes, heart disease and cancer, as 
major health challenges. By contrast, the pes-
simist scenario of steady deterioration fore-
sees little or no progress in countering 
infectious diseases in the future. According to 
this scenario, a vicious spiral will develop 
between infectious diseases and poverty. 
Major diseases—such as HIV/AIDS—will 
reach catastrophic proportions as the viruses 
spread throughout populations as a result of 
increased resistance to multi-drug treatments 
and the unavailability of expensive treat-
ments in developing countries, which face 
the majority of the problem. 

The third and most likely scenario foresees 
an initial deterioration followed by limited 
improvement. Persistent poverty in the least-
developed countries will create conditions 
that sustain reservoirs of infectious diseases. 
Microbial resistance will continue to increase 
faster than the pace of drug and vaccine 
development. The threat, in particular from 
HIV/AIDS, TB or malaria, will cause  
such massive socio-economic and cultural 
upheaval that it will eventually affect a critical 
mass of humanity. This will create the neces-
sary pressure for a movement towards better 
prevention and control efforts, with new and 
effective drugs and vaccines made affordable. 
This will only later result in demographic 
changes such as reduced fertility and ageing 
populations, and a gradual socioeconomic 
improvement in most countries.

The good news is that infectious dis-
eases can be easily prevented through 
simple and inexpensive methods 

(Sidebar A). This requires correct education 
and the spread of knowledge; however, even 
these simple measures will not be enough 
to bring infectious diseases under control if 
there is no political and international com-
mitment. Governments must be made to 
understand the stakes involved in fighting 
infectious diseases—this is the only way to 
guarantee that the necessary resources will 
be allocated in sufficient quantities and 
on time. We need a global commitment to 
address the most prominent infectious dis-
eases and to complement local initiatives 
with special attention to the least-developed 
countries (Alilio, 2001; Stop TB Partnership, 
2006). This will require analytical and advi-
sory services in order to help countries gen-
erate and act on information about the status 
and dynamics of most infectious diseases, 
and to estimate their social and economic 
impact. Such information is essential for 

advocacy, and for making appropriate and 
timely decisions.

In the face of limited resources, joint 
efforts will have to focus on the main 
killer diseases—including HIV/AIDS, TB 
and malaria—in order to have the greatest 
impact. Medical treatment, psychosocial 
support—including palliative care for 
debilitating diseases—and highly active 
anti-microbial therapy will be essential. In 
addition, the prevailing problem of the phys-
ical and financial inaccessibility of most of 
these drugs will have to be addressed. Last, 
best practices will have to be identified and 
scaled up. This will require special efforts to 
identify and overcome legal barriers, and  
to analyse, country-by-country, financial 
and non-financial resources with a view to 
mobilizing support internationally.

In conclusion, infectious diseases con-
stitute a major problem for the world, but 
even more so for the developing world. 
No country can afford to remain aloof in 
the battle against these diseases, especially 
given the potentially far-reaching and dev-
astating effects that they could have on the 
human race at large. Increasing globaliza-
tion means that the big questions in rela-
tion to epidemics will be those of where 
and when—and not whether—the next 
epidemic emerges, as historical examples 
have shown. Therefore, all stakeholders—
researchers, politicians, health profession-
als, the financial sector and the community 
at large—must take the necessary bold steps 
forward. Even from the purely economic 
point of view, the investment in the fight 
against infectious diseases is evidently good 
business: the world economy—and, sub-
sequently, individual family economies—
stands to benefit from such investments. We 
already know a lot of what we must do; we 
just need to do it. The future of the human 
race depends on our actions today.
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